Tetrahydroxystilbene Glucoside Delayed Senile Symptoms in Old Mice via Regulation of the AMPK/SIRT1/PGC-1α Signaling Cascade.
Tetrahydroxystilbene glucoside (TSG) is a main bioactive component of Polygonum multiflorum, a traditional Chinese medicine known for certain anti-aging effects. Since TSG has been found to extend lifespan in the nematode Caenorhabditis elegans, we hypothesized that TSG might produce anti-aging benefits in mammals. The aim was to evaluate the anti-aging potential of TSG and to explore its relative molecular mechanism. Mice were maintained on standard diet, high-calorie diet (HC), or high-calorie plus TSG diet. Survival rates and body weight changes were recorded weekly. Rotarod analysis was performed to assess the physical fitness of mice. Bone mineral density was assessed using micro-computed tomography. Hematoxylin and eosin staining was used for the histological examination of heart, liver, and kidney pathology. The mRNA and protein expression of target genes were analyzed by quantitative real-time polymerase chain reaction and western blotting, respectively. Mitotracker deep red staining and high-content analysis were used to quantify cellular mitochondrial mass and function. In this study, we found that TSG improved the physiology of aged mice consuming excess calories and delayed senile symptoms. The anti-aging benefits of TSG were mediated at least in part by the AMP-activated protein kinase (AMPK)/sirtuin 1 (SIRT1)/peroxisome proliferator-activated receptor-γ coactivator 1α (PGC-1α) signaling cascade, leading to significant improvement in motor function, bone mineral density, HC-induced organ pathology, and mitochondrial function. Our findings show that TSG could be a potential drug candidate for the treatment of aging- and high-calorie intake-associated disorders.